We undertook a web-based survey of intensive care units (ICUs) in England, Wales and Northern Ireland in order to deter-mine which groups of healthcare professionals were routinely being used to assist with stabilisation of critically ill patients outside the ICU. We also investigated what support was immediately available to patients with acute airway problems on the units themselves. We found that assistants often lack the training required to safely assist the ICU doctor. Out of hours, almost 38% of hospitals use under-skilled assistants during emergency intubations. Over 50% of units rely on theatre anaesthetists or non-resident consultants for emergency airway support if the ICU doctor is not available. To ensure patient safety, formal guidelines should be introduced at national and local levels to identify who should be assisting with stabilisation of critically ill patients and what level of training they should receive. This should be subject to regular audit.
Introduction
The day-to-day practice of intensive care medicine involves many different roles. Although most work takes place within the ICU itself, a significant proportion of the working day is spent in other areas of the hospital. Part of the role of an ICU doctor is to assess, stabilise and transfer critically ill patients from other areas of the hospital at any time of day or night. The Association of Anaesthetists of Great Britain and Ireland (AAGBI) standard is that "anaesthetists must have dedicated qualified assistance wherever anaesthesia is administered, whether in the operating department, the obstetric unit or any other area." 1 Common sense would presume that this standard applies to the induction and maintenance of anaesthesia in critically ill patients within the hospital during stabilisation and transfer to ICU. In the theatre environment, this assistance is usually provided by the operating department practitioner (ODP).
Outside theatre, the availability of an ODP to assist the ICU doctor cannot always be guaranteed. In recent years, the provision of outreach services has increased, so that trained nurses are more often available to help in such situations. Despite this, a recent survey has shown that fewer than 15% of hospitals have services that are able to provide direct bedside clinical support. 2 Even when such a service is provided, it is clear from our experience that it may not be available twentyfour hours a day. Given that ODPs and outreach nurses are not always available to assist the anaesthetist at this critical time, we wanted to investigate which other groups were being used for this role and if they were adequately trained to do so.
The Royal College of Anaesthetists guidelines state that "The critical care unit should have dedicated medical cover present in the facility 24 hours per day, seven days per week." 3 However, given that a significant proportion of on-call duties involve work off the unit, there is the potential that intubated ICU patients could be left without access to immediate airway support and thereby be put at risk. We wanted therefore, in addition to examining assistance available outside the unit, to survey current staffing levels, with particular reference to the immediate availability inside the unit of a doctor trained to deal with airway emergencies.
We performed an initial local survey at our hospital. It showed that ICU doctors spent an average of 5.25 hours per day in off-unit activities. For 35% of that time, there was no other doctor with advanced airway skills immediately available to the unit. An outreach service is provided in our hospital which can assist ICU doctors in the management of critically ill patients. On 80% of the occasions when patients required intubation and/or stabilisation outside ICU, outreach assistance was not available, despite it being operational from 08:00 to 20:00 weekdays with additional night-time weekend cover. We found that 8% of transfers took place without suitably trained assistants present.
Given the nature of our local results, we decided to perform a national survey of current practice in ICUs within England, Wales and Northern Ireland.
Methods
Critical care units in England, Wales and Northern Ireland were identified from data provided by the Intensive Care Society and from an online ICU directory (http://www.intensivecareunit.co.uk).
A web-based questionnaire (Appendix 1) was distributed via email through the Intensive Care Society Linkman network to all participating ICUs. Non-responding hospitals were followed up with two further emails at four and six weeks respectively. The follow-up emails were targeted at all trainees and consultants in ICU. The questionnaire contained categorical and non-categorical answers as well as room for qualitative comments. As the email distribution was department-specific and not targeted at individuals, a mean response was calculated for institutions who returned more than one questionnaire.
Collation and analysis of the results was automated by the web site that had been used to design the original survey (http://www.surveymonkey.com) and data were retrieved directly from the site, with qualitative comments being noted separately.
Results
We received replies from 222 individuals representing 136 of the 169 ICUs contacted (response rate 80.5%). When responses were received from more than one individual working in the same ICU, they were averaged to give a unitspecific response. General ICUs accounted for 116 (85.3%) of those responding. An assessment of unit size was made by ascertaining the average number of nursing staff per shift available for bedside care. The mean (SD) number was 8.4 (4.4) per shift.
Medical staffing on ICU
Over half the responding units were staffed by two or more doctors during the day on both weekdays and weekends. However at night, 77 (56.6%) units were staffed by a single doctor ( Table 1) . We asked how many of these doctors had intubation skills ( Table 2) , defined as having three or more months of anaesthetic experience, which is a standard time used in training of novice anaesthetists. Nearly all units (n=134, 98.5%) had one or more doctors with intubation skills present during weekdays. Around two-thirds of units had a single doctor with such skills available at weekends (n=82, 60.3%) and at night (n=89, 65.4%). No doctors with intubation training were present on 10 (7.4%) units during weekend days and 12 (8.8%) units at night.
If the first on-call doctor was busy outside the ICU, 123 (90.4%) units had a doctor with intubation skills immediately available during week days, 82 (60.3%) during weekend days and 75 (55.1%) overnight ( Table 3) . We invited free text responses to illustrate who could be contacted for airway emergencies on the unit when there was no immediate help present. Ninety-seven units (71.3%) responded to this question. The qualitative answers were assigned to broad categories as shown (Figure 1 ). Of the responding units, 53 (54.6%) relied on theatre anaesthetists and 16 (16.5%) relied on non-resident consultant cover.
Other sources of help included obstetric anaesthetists in eight (8.2%) cases, ICU nursing staff in six (6.2%) cases and staff from other ICUs in five (5.2%) cases.
Duties of on-call doctors
In the majority of hospitals, on-call doctors also had responsibility for critically ill patients in areas outside ICU (Figure 2 ). In 32 (23.5%) units, doctors were responsible for the provision of anaesthesia in theatre, and 21 (15.4%) for cover of obstetric units. Table 2 The number of doctors normally present on ICU during the week that have had formal intubation training. WD is weekdays (Mon-Fri 08:00-20:00), WED is weekend days (Sat-Sun 08:00-20:00) and
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Night is Mon-Sun 20:00-08:00. Values are number of units (%). Table 3 The number of units that had a doctor with intubation skills immediately available for airway emergencies when the primary ICU doctor was off the unit. WD is weekday (Mon-Fri 08:00-20:00), WED is weekend day (Sat-Sun 08:00-20:00) and Night is Mon-Sun 20:00-08:00. Values are number of units (%).
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Assistants helping with intubations
We asked which group of healthcare professionals routinely helped with various off-unit activities at different times of day (Appendix 2). We selected a range of activities including hospital transfers, cardiac arrests, intubation of patients in A&E and elsewhere, and stabilisation of patients on the ward. In the light of AAGBI standards we specifically investigated which healthcare professionals assisted with intubations, using this as a surrogate marker for induction and maintenance of anaesthesia. We studied intubations in A&E (Figure 3 ) and on the ward (Figure 4) . The questionnaire was worded in such a way as to separate these intubations from those occurring as part of resuscitation from cardiac arrest. By doing this we hoped to specifically identify those situations in which anaesthesia would have been required prior to tracheal intubation. ODPs were the most common source of assistance in both these scenarios, used by 30-40% of units. For intubations occurring in A&E, A&E nurses were the next most commonly used assistant, followed by other doctors. For those intubations occurring on general wards, outreach nurses were the third most common source of assistance, after ODPs and other doctors. However, as the provision of outreach services declined outside normal working hours, the use of ward nurses as assistants rose in order to fill the shortfall.
We then asked whether ICU medical staff were satisfied that their assistants had received formal training and were competent to assist with intubation ( Figure 5 ). The standard to define 'formal training' was knowledge and correct application of cricoid pressure. As expected, 97% of respondents felt that ODPs were appropriately trained. In contrast, only 28 (13.5%) and 1 (0.5%) respondents considered A&E nurses or ward nurses to have appropriate training and skills respectively. These two groups were used for between 21% and 37% intubations around the hospital at some times of day. Figure 2 Activities undertaken by the ICU doctor outside the unit. Respondents were asked which of these activities they were routinely on-call for and the answers collated as shown. HDUhigh dependency unit, IHT -in-hospital transfers, Inter-HT -inter-hospital transfers, A&E -accident and emergency referrals. Weekdays 08:00-20:00
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Weekends 08:00-20:00
Nights 20:00-08:00 We asked whether medical staff had ever had a concern with the ability of their assistant to safely apply cricoid pressure during emergency intubations and found that 146 of 210 respondents (69.5%) had felt such a concern during one in four intubations or more frequently (Figure 6 ). Our initial local survey highlighted concerns with regard to the audit of emergency intubation practice. We asked whether other institutions regularly undertook audit of emergency intubations either on or off the ICU, and found that 118 (86.8%) units had no programme of audit in place for intubations occurring on the ICU and 123 (90.4%) did not audit intubations occurring off the ICU, respectively.
Finally, we invited qualitative responses to the question "Who do you consider to be an appropriately trained assistant for the induction of anaesthesia outside ICU?" Some of the responses are shown (Appendix 3); in broad terms respondents were describing an ODP or similar with specific training in both the technique of intubation and the peri-anaesthetic physiology and pathophysiology of critically ill patients.
Discussion
The survey was aimed at examining two key areas of practice. The first was the availability of medical cover to ICUs at different times of day. The results show that when the main ICU doctor is involved with off-unit activity, the ICU may be without immediate airway assistance up to 45% of the time. This situation arises more frequently at weekends and at night. The very nature of intensive care medicine means that there will always be patients outside the unit who need support and the assistance of ICU personnel. The Royal College of Anaesthetists recognises that, especially in the district general hospital setting, there may not be the staff to maintain a physical presence on the ICU at all times of day. 3 The essential requirement is to enable care to be given in remote areas of the hospital while maintaining the ability to deal with unforeseen emergencies that may arise in the unit. Staffing levels should be reviewed regularly in the light of changing workload, and when the ICU doctor is called to assist a patient away from the ICU, there should be a system in place for assigning a designated second individual with intubation skills who would be readily available to the unit. These are the situations in which using on-call theatre anaesthetists or arranging for nonresident doctors to attend would be warranted. Although we have highlighted a deficit in the immediate availability of airway trained staff we have not quantified whether this situation leaves patients at risk of harm. To quantify this risk would require regular audit of critical incidents arising from airway problems on ICUs.
The second and main focus of our survey was to look at which healthcare professionals were being asked to assist with the stabilisation, intubation and transfer of critically ill patients outside ICU. There are many different facets to the care of a critically ill patient, and although intubation is not the only procedure that requires a trained assistant, there is a standard which can be audited to compare current practice. By looking at intubations in A&E as well as on the ward, and by separating these intubations from those which occur during the process of resuscitation from cardiac arrest, we hoped to gain a snapshot which reflected current practice of assistance with intubation in urgent situations. Two things are clear. In A&E at all times of day, ODPs, A&E nurses and second doctors are the most commonly used assistants. This is despite the fact that 87% of respondents declared A&E nurses to be inadequately trained to assist with intubations. This suggests a logistical problem -despite knowing the limitations of their assistants' training, ICU doctors are faced with no option of help from any other source. The situation on the ward is similarly bleak, with ward nursing staff becoming the third most commonly used assistants with intubation at night despite over 99% of respondents feeling that they lacked the necessary skills to do so. The major concern is that not only are inappropriate assistants being used during induction of anaesthesia, but that they are used most frequently during the middle of the night when the availability of help in the event of a complication or emergency during intubation is at its lowest point. Our survey suggests that ward nurses assist with one in five intubations on the ward at night which, if truly representative of the national figures, we feel is unacceptable.
Individual institutions may not be aware of this lack of suppport if they do not audit or survey off-unit activity locally. It was interesting to note, therefore, that barely 10% of units have such an audit in place. It is also of interest that fewer ICUs audit intubations off the unit than on the unit. Given that the potential for adverse outcomes is clearly higher when intubations occur outside a critical care environment, it may be more logical to prioritise the audit of these activities.
As with any survey, there are limitations of the study which should be noted. Our response rate was 80.5%; however, the 'Directory of Critical Care 2007' (CMA Medical Data, Loughborough, UK) lists 219 Level 3 care units in England, Wales and Northern Ireland suggesting that our sample size was only 77.2% of the true ICU population. This may make it difficult to draw truly representative conclusions. It is always possible that the information given by some respondents is not entirely accurate or that there may be a reporting bias from those units who did respond. Reassuringly, of the 44 units for whom there was more than one respondent, the individual responses were remarkably similar, suggesting that the information was generally accurate. The mean number of nurses available for bedside care was 8.4 (4.4) suggesting that there was a response bias towards smaller ICUs. This may have an effect on the results obtained, as smaller hospitals may well have a less well-developed outreach service, especially out of hours. We did not ask for the grade of the respondent as part of our data collection. The initial distribution of our survey was via the Intensive Care Society Linkman system which targets predominantly consultants and higher trainees in ICU medicine. Only the follow-up emails were specifically targeted at trainees, both senior house officers and specialist registrars. As it is the trainees who are predominantly undertaking the activities we describe in our survey (especially out of hours) there may also be a degree of reporting bias for those units from which we received a response from a consultant only.
In conclusion, our survey has demonstrated two key points. Firstly, ICUs are vulnerable to inadequate cover at times when Audits the primary doctor is attending to patients elsewhere in the hospital. Secondly, we have shown that doctors in ICU still regularly use untrained staff for assistance with the provision of anaesthesia outside the intensive care unit. We believe formal guidelines should be introduced at local and national levels to identify training requirements for those assisting with anaesthesia and intubation of critically ill patients outside the ICU environment. Appendix 3 Example responses on perceived required skills to safely assist with induction of anaesthesia outside ICU.
• Someone who understands why it is an emergency, the equipment required to intubate, knows how to help organise the necessary drugs and equipment, knows the importance of cricoid pressure and its appropriate application and most importantly does not take it off until instructed to do so. Knows how to recognise that the tube is in the right place or wrong place. Anyone who knows this will do irrespective of grade of staff or qualifications.
• Someone who knows the drugs used, where they are kept and how they are mixed. Someone who knows how to prepare an ETT and is familiar with difficult intubation aids, how to correctly perform cricoid pressure and not to let go until told to do so.
• That's a difficult question! I wouldn't expect ward staff to be trained. We should have ODPs in A&E who are fully trained but they are there so rarely it is usually the A&E staff. Perhaps to be able to do cricoid pressure and know what a bougie is etc.
• It depends on the case mix but probably working full-time in anaesthesia for at least three months, with appropriate training and sufficient exposure to emergency cases requiring proper rapid sequence inductions. Anything less means that you will not have seen enough difficult or problematical inductions.
• Understanding and knowledge of all intubation equipment and process of rapid sequence induction. The ability to perform cricoid pressure, knowledge of failed intubation and use of airway adjuncts in difficult intubation scenarios. Insight into further management and continuing care post intubation.
• What equipment is necessary for induction of anaesthesia. Preparation and maintenance of that equipment. Cardiac arrest training. BLS training at least. The nature and reason for rapid sequence induction. How to apply cricoid pressure.
• A qualified nurse with some exposure to theatre work or ICU. Someone with basic airway skills and who understands the importance of cricoid pressure. Somebody with basic knowledge of airway adjuncts, essential patient monitors and transfer equipment.
• Three months' experience and assisted with 100 intubations.
• Theatre /ICU nurse, ODP or anaesthetist with over six months' experience.
• ODP or trained ICU/A&E nurse with regular experience.
• Anaesthetic trainee or ODP who is regularly involved with intubation and ventilation.
• I do not feel that cricoid pressure is really that important as it is not done in other countries routinely. Hence would accept that any doctor or nurse willing to give the drugs as directed to be adequate help.
• A trained assistant who has more than one year's experience in the ICU setting, who understands the reasons for cricoid, and the possible complications of RSI. It is very helpful if they know the kit that is used i.e. ETT, suction, Ambu bag and the drugs that you may require.
• Someone who regularly practises it as a skill that has been formally taught.
• Someone who has some training and is maintaining those skills by regular use.
